Effect of three polychlorinated biphenyls on f-met-leu-phe-induced degranulation in rat neutrophils.
It has been known that polychlorinated biphenyl (PCB) mixtures and individual congeners produce degranulation of rat neutrophils. Structure-activity relationships for congeners PCB 8 (2,4'-dichlorobiphenyl), PCB 126 (3,3',4,4',5-pentachlorobiphenyl) and PCB 128 (2,2',3,3',4,4'-hexachlorobiphenyl) were examined by correlating the extent of degranulation and cytotoxicity with molecular and physico-chemical parameters. Neutrophils were exposed to PCB congeners and then to the neutrophil activator f-met-leu-phe (fmlp). Degranulation and cytotoxicity were quantified by measuring released myeloperoxidase and lactate dehydrogenase activities, respectively. Degranulation in the absence of fmlp, that is in quiescent neutrophils, was detected only for PCB 8. Inhibition of fmlp-induced degranulation was observed for both PCB 8 (50 microM) and PCB 128 (10 and 50 microM). PCB 126 did not affect degranulation of quiescent or fmlp-stimulated neutrophils. Thus, effects on degranulation were observed only for ortho-substituted congeners. Cytotoxicity was observed under all conditions with PCB 8, in quiescent neutrophils with PCB 128, and in activated neutrophils with PCB 126. Structure-activity relationships revealed that effects of PCBs on neutrophil degranulation correlate with the energy of the lowest unoccupied molecular orbital but not with torsional angle 2,1,1',2'. This study demonstrates the importance of molecular, electronic parameters in PCB-induced effects on neutrophil degranulation.